Intercomparison of C-130 CNC's
Five flights where aerosol particle concentrations spanned the range of conditions encountered during ACE-1 were used for the C-130 CNC intercomparison. The flights considered for this study were, 16,17,21,22 and 27. All were part of the ACE-1 intensive based at Hobart, Tasmania. The data were carefully screened in an attempt to remove all anomalous particle concentrations from shatter of water droplets at sampling inlets. The five CNCs included in the C-130 intercompatison include two UCNCs, a TSI 3025 and the prototype of this instrument, the PHA UCNC, two TSI model 3010 CNCs, and a TSI 3760 CNC.
All concentrations reported here are at the altitude of the measurement. The particle sizedependent counting efficiencies of the various CNCs were measured prior to the ACE-1 study and the results reported by Wiedensohler et al. [1977] . The various CNCs, acronyms and counting efficiencies are given in Appendix A. All C-130 CNCs, except the RAF 3076, sampled from the community aerosol inlet.
Time Series Plots. Figure 1 shows the time series plot for a period of "clean" conditions during Flight 22. Figure 2a and 2b show the same comparisons but for a period of high particle concentrations. These measurements were made in a region of cloud venting where concentrations of nanoparticles (3 to 10 nm diameter) were also high. In this case, during periods of high concentrations, the PHA UCNC tended to be higher than the UH 3025 UCNC. Figure 2b again shows some evidence of an offset between the other three CNC's.
Correlation Coefficients: Tables 1 and 2 give the correlation coefficients (Pearson Product Moment Coefficient of Correlation) for the five CNCs on the C-130 for flights 16,17,21,22, and 27 . Table 1 is for all data and Table 2 for a period when practically no nanoparticles were present. Periods of zero or low nanoparticle concentrations were determined from the PHA UCNC measurements of nominally 3 to 4 nm diameter particle concentrations, referred to here as R(3-4nm). This measurement was used due to it's high sensitivity for measuring nanoparticles. Table 2 includes only periods when m(3-4nm) was less than 0.1 cm-3. Generally, the CNCs were better conelated when few nanoparticles were present. At these times, differences in CNC lower detection limits would not influence the measurements. Note that in both tables the best correlation was between the two University of Hawaii (UH) instruments. These CNCs sampled from the same line suggesting that much of the scatter in the measurements was due to sampling differences. Figure 3 shows the percentile plots for the various CNCs for all data. For each CNC, the bottom and top of the box represent 5% and 95% of the measured concentrations. The middle dotted line is the median particle concentration (the value is also given) and the lower and upper dotted lines show the range from 25% to 75% of the data. Figure 4 is a percentile plot for low nanoparticle concentrations (R(3-4nm) < 0.1 em-3) and Figure 5 are periods when the University of Hawaii CNCs indicated that the number of particles between 3 and 10 nm were larger than the total CN (Dp>lO nm) concentration, (ie., U H { N3075-N3010}/N3010 > 1). Figures 3 and 4 show that the PHA UCNC, the UH 3025 UCNC, and the RAF 3760 CNC were in good agreement, particularly when few nanoparticles were present. During periods when nanoparticle concentrations were higher than those of particles larger than 10 nm, due to higher nanoparticle counting efficiencies, Figure 5 shows that both the PHA UCNC and the UH 3025 UCNC recorded higher concentrations than the other three. Also during these periods of high nanoparticle concentrations, the PHA UCNC recorded the highest concentrations. This was also observed in Figure 2a . Since Wiedensohler et al. [1997] found that the size-dependent counting efficiencies of these two instruments were similar the cause for this difference may be due to higher sampling and transport losses of nanoparticles for the UH 3025 UCNC. Differences in nanoparticle losses could include differences in where the two instruments extracted sample air from the community aerosol inlet and differences in losses within individual sampling lines from the community aerosol inlet to the CNCs.
As observed in the time series plots, Figures 3,4 and 5 show that the UH 3010 and the DRI 3010 both tended to have a systematic offset relative to the other three CNCs. This was observed for all the ranges of concentrations studied, suggesting that the differences may be from uncertainty associated with the sample flow rate. Cape Grim were made during two separate flights.
Since the periods for these intercomparisons were relatively brief, statistical analysis was limited and the findings should be viewed with some degree of skepticism. Table 3 summarizes the findings. For each comparison, the average percent difference of the ship or ground based measurement to the RAF 3760 CNC is calculated. The RAF 3760 CNC was chosen since it was fairly representative of the aircraft CNC measurements. Table 3 shows that the R/V Discoverer UCNC recorded generally lower particle concentrations than the C-130. Cape Grim and C-130 CNC measurements were fairly close and Macquarie Island measurements were slightly lower than the aircraft measurements. 
